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AIBCRAFT TURBOJET ENGINES UNDER GONSTRUCTION AT ZAVOD NO, 2. KUYBYSHEV

1. Development work on the follewing turbojet engines toek place:
. 8. BER-003

\ this turbejet engine 50X1-HUM

had besn jmproved and development: completed in August 1947. It was re-
portedly in production at an unlmown factory in Kazan. )

b. BMA-O18

‘work on its
development stopped Iin the autumn of 1948. Some testing had been done at
Zavod No. 2 in 1948.

) 50X1-HUM
ce JUMO-00k
production was reported to be taking place in Ufe.
50X1-HUM
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d. JUMO-012

‘ this engine ‘

L“T““‘I‘T?@B‘T“KTJhdé been shipped after completion in the
autumn of 1948 to Kazan,/ 50X1-HUM

ey Soviet Nene . : v _ - 50X1-HUM

N |

ag to improve the speecific Fmel
consumption. | they wanted the SPFC
of the 012 down to 1.0% kg'hr/kg thrust. The group was furnished

with performance reportﬁ on the Nene engine for thelr project )
in reducing the bFOw These %ests had bepn Tl am hey

' The ”FﬁﬁgigjLe NLue 1?d3¢dbed in the report
was l.l ke/hr/kg thrust.

- i . TWO were
used on the 012 and 022 and were tried because of the serious
dgnition difficulties encountered. They were nused successfully

ATRCRATT TURBOPROP ENGINES UNDER DEVELOPMENT AT ZAVOD No, 2 O0X1-HUM

2y Pesting of the followlng hturboprop englnea waa comducted at 50X1I4UM

Zavod No. 2%

2o JUHOA022 ‘ | , ~ 50X1-HUM

| The

022 englne wap ready for test Defere the propeller, reduction
goar, and governor accepsories had been epmple teds Therefore,
during the first sizx months of 1949, only motoring tests

“(exact dete unknown) emd preliminary performsnce hests on the

engine were run. The lather part of 1949 the engine and ao-
cessories were tested. The propeller unlt was then installed
and a fixed pitch propeller fground adjustable ) was used until
March 1950, Afbter March 1950 a controllable piteh preopéellsr
syaten was ugeds Detalls on the performance and character-
peclally welghts and dimensions) ere difficult
o recall with asccuracy. The most accurate
is believed to be the engine test and fabrica-
tion details, /Hewever, the engine characteristics s tes v 1 Hum
re. red to he rellable

(1) ¥ngine Charasteristices

Waximum Diameter - 1300 mm, © 50X1-HUM
Compressor -~ 14 gtage sxial flow
Turbine - 3 stage
Uombugtlon Chamber -~ 12 cang (oan%§lar HTTENZE-
- men
Exhaust Cons « Mixed
Pregaure Batio - 4,211
Tuel -~ Kerogens

SECRET
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(2) Engine Performance

Take-0ff -~ 4200 HP plus 300(?) kg.thrust at
7500 rpm plus or minus 50 rpm
{(5~minute rating) o
Maximum - 7250 rpm plus or minus 50 rpm
Craise ~ 7100 rpm plus or winus 50 rpm
Idle -« 3500 rpm plus or minus 50 rpm o
Turbine Temperature (first stage inlet)- 840. €
Turbine Tempersture (third stage outlet)- 480° ¢ _
LT Flow ~ 58 kp/sec | - TS0XI-HUM.

| the
*apeciTic Tuel consumption of the 022 was now. .
270 gu/hr/b.p. at 7,0, power", There were two pressure
~relief valves on *the 5th siage of the eompressor. The
valves (100-110-mm diazmeter) were opened by an oil
pressure governor when the coumpressor resched 1000 rpm,
The relief valves automatically closed at 5400-5600 TP,

(3} Propellenr Imformﬁﬁiam

Two contra-rotating, reverse pitch, full feathering,
and fully controllable types were produced at a factory
in Moscow {(Zavod No.20) A Germen engineer, LEUTHOLD,was
in charge of a greatdeai of the design work on the pro- HUM
peller and controls. ' ‘ 50X1-

Dianeter ~ 4200 nm. W

Blade Width — su0 mm,

Number of blades per propeller = 4

Reduction gear ratlo « 6,95:1 (Ing,GASSENMEYER
and ELZE did & great deal of the deslgn work on _
the reduction gear) o 50X1-HUM

(4) Engine Test Procedures

(&) Idle Test

Uging the air turbine starter (about 60. HP at
36,000 = 38,000 rpm) developed at Zavod No.2, it
took 8O=~90 seconds to bring the engine up to the
idle point of 3500 rpm, 411 the instruments were
checked; noises, vibrations and any leaks were
noted. The fuel was then turned of £ and the follow-.
ing deta recorded: :

L Elepsed time from 3500 rpm to zero rpn
(average time was approximately 180-210
sec under normal conditions)

SECRET
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—f /
2 Elapsed time from 1LQ0Orpm to zero rpm

(average time was approximately T0~
110 sec.)

The following data we%;reeorded at idle rpm:1

1 Propeller rpm /
2 Fuel pressure |
7 0il pressure ‘
R };'
4 Turbine pxaauqi‘demperature
B Presgsure :md temperature at cempreaserinlet

(b) "Prop@ilev chern«r Teat

" The ‘engine was atarted and run 50@ At 4200
rpm thé propeller govirnor was actuated he’ oil pressure
at the govermor, in the low pitch position, during :
starting was 25 atm.; at 4200 rpm the oll preéssure
wag down teo 3 atwm. Then the high pltch regulator
pressure went dewn to 12-13 atm. and stayed there.

Thie test was run to check the Punctioning of the
propeller govermor. In addition, the following
data were Taken at 4500 rpm operating speed:

1 Propeller rpm
Puel pressure

)

3 01l pressure

4 Turbine exhaust tempsrature

B Presoure amd nemperatur@ at eempressor
hnlet

Tae engvn@ was then shut off and ‘the' foll&ﬁing
readings taken: ,

_ L Elapsed time from 4500 rpm to zero o
’ 2 Tlapsed time from 1000 rpm to zerc
 (e) Engine Performance Tests 4

Measurements of horsepowsr, thrist, vpm, fuel
pressure, oll pressure, turbine intake and exhaust
temperatures, compressor inlet and outlet pressure
and gemparatures were meaaured at the following:
gpeed:

L 7500 rpm (msaﬁurements taken auring
5 min, t est) .

2 7250 rpm (measurements taken dﬁring

: 30 min. test)

3 7100 rpm (mo limlt om time)

At Zavod No., 2, during the spring of 1958, a
100~hour test was atfampted but a reduction gear
failure at %2 hours of testing prevented its:

completion. Bome tests were also ran in 1950 oa
' : SECRET

Sanitized Copy Approved for Release 2010/11/05 : CIA-RDP80-00810A001100820008-1



~ Sanitized Copy Approved for Release 2010/11/05 : CIA-RDP80-00810A001100820008-1 -HUM

B ,

“the 022 with tailpipe attached. Three different
sizes were uged, & 2-1/2 meter, 3 meter, and 3-1/2
meter long tailpipe (measured from the third turbine
caging flange), Results of tests were unknown.

1) 'Flight T :
(d) TFlight Tests 50X1-HUM

L . _ , [ the
flight tests were pessed during April~NMay 1951.

(5) Disassembly and Inspection Procedures After Engine

Performance Tests 50X1-HUM
::::{::::IQiggésemblv procedures on the 022 turboprop| |
|
| the engine

was run through various tests |

- - _ ] The dipassembly and inspection  50X1-HUM
procedures (described velow) were conducted by gualified
personmel. (These steps were followed after every per— S0X1-HUM

formsnce test.) | |
: The various componews asgemblies (such as ‘,
compressor, combustlon, turbine, propeller aasembly,ete.)

were sorted and placed on s eparate Tables for inspection.. S
Thig procedure insured that the imspeciing englneers 50X1-HUM
fﬂnldgﬁﬂa only the parts that they were responsible for. -

l
|

| After the engine
was stopped and the test run completed, the following
procedure was carried out while the engine was 8111l on
the sbands o

(a) A1l tho propéllerbladeﬁ were removed.

(b) Propeller hubs, with oll lines and sccepsories
attached, were removed next, '

(¢) Propeller shaft pulled off.
(4) Bell-mouthed intake manifold removed.

26) “Bhe enmgine was then removed from the test stand
after all connections were broken) and placed nose down
in a tubuler» jig srrangement., The base of the engine
wes approximetely one foot from the floor level. The

. engine was held suspended in the jig by chaln holimsta,

* The following disassembly procedure was then followed:

(a) The exhaust oore flange was unbolted (aft of
third turbine wheel). .

sb) The third turbine rotor wheel was removed
before teking the wheel off, tha blude clearances
were HMedsired by using a feeler gauge)s. The wheel
weg Lifted off ngaﬁg%ain hoist, _

ORE]
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(e) Third stator stage was removed.

- (d4) The second turbine rotor, stator and then the

first turbine wheel and stator were removed as dew
gcribed in dieps b and <« (blade olearance was also
measured priorto removal), .

(e) Turbine housing flange was broken and housing
removed, .

(£) Gombuﬁtlmn chamber Qaﬁembly flange was breken
and combustion euamb@r gectl on removed.

(g) Turbine shaft was pulled out, -

() Plange at the last compressor stage unbolted
and the combustion fuel mamifeld section removed
{(a coupling shafi came off with it),

(i) The two helves of the bwmprQSﬁor‘casing were
split, separated, (with stator vasnes) and removed

(j) The compressor rotor assembly was 1ifted out

' by a hoists

(7

out

(k) The remaining reductian gear assembly was

1ifted out of the jig.

All of the dimsepembled components were ?hen lald
on tables (component seetions wers kept together)
the fvllawip@ inspsction procedures performed:

(a) 4 vieusl iﬂmpaetimn of the parts while stili

in the dirty stage was conduected by the interested

(8)

inspenting onglneers.

(b) Parts wers then oleaneﬁ, maasured, end inspected

cagain.

(o) A revort was Wriﬁﬁan.bv th

- the

“most = demage durimg the performance tes+ ™mines

" (a) Turbine stator rings had heat and vibration

oracks,

(b) Compressor statmr blaaes falled due to
_ vibration cracks.

(c) Combustion chember liners had holes and cracks

50X1-HUM

| the followlng components appesred to suffer '

in them, especlally ut the heads. The most frequent

troable was exparienced with the combustion system.

" (4) Turbine besrings mized ‘end burned (a.n oil mist .

- spray was tried uging 12 nogzles in o ring around

the bearings., It eti1l hedn't funotioned too well

|
SECRET
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(e) Frout éompressor bearing clearance was out of
tolerance fregquently.

(£) Reduction goar melfunctions were &lso numbsr
one on the list (thé 100 hr qualifioation test was
terminated because of a reduction gear box failure).
; E . “ 50X1-HUM
PABRIOCATION AND INSPECTION METHODS USED ON COMPONENTS OF THE

D URBOPROP

| These were not the mroduc-
on methods to be umed on the 022 but were merely the

fabricaltion procedures beilng used Ffor the sxperimental eng

~up until October 1950, |

‘ | In most instances the methods 50X1-HUM'

- used were mot lnfluenced by the Soviets in any way. The
machines were all of forelgn make, mogtly Germen,

8. Nachined G@ﬁpramsmr Wheel | S ' B

‘The compresser rotor wheels were mechine d from rough

forgings. | 50X1-HUM
_be  Machined Gomprgﬂﬂéh“ﬂotmr Blades RE
... - The following mtep-by-atep procedure was used o
fgbricate the compresser rotor blades Pfor the 0a2
B¢ whuteh, page 18078 .
'.11 . ) . .
- (1) The block of blade meterial was plsced in the jieg
‘ and clamped in positlon under the outter, The blade
blank was olamped in at an engle o the blade ecombtour. - . .
could be ractly r 4k L 50X1-HUM

‘Vﬂtﬁﬁﬁgfgﬁgif Dimensions of the dlade during eny part of
" abrioetlon process were unknown., -
(2) The outside contour of the blade was them milled
by‘the‘q¥lindrimal outter, The culbting cylinder width
gpenned the camplete blade length (rotetional speed - .
not knewn), It was made of case~hsrdened stesl. The
profile wes out am follows: +the blade blank had two
. movesients during the owtting operation; it moved for-
ward under the slatiomary outter and at the same time
ivoted around 1te longitudinal exis in order to form
' the ocontour (profile movement). 4 follower fastensd

Yo the olamping jfg of the ‘blade copled the blad
profile which waﬁ;gmﬁginﬂg,a prgzilg*hlggkgggfgj 50X1-HUM
1 Since the blade blank was ¥ astened ‘

$o this.ulamping Jig, thie sotion kept the blade

correotly pomitlomed while it was moving under the

outter in order o form the correct profile.

HROBRT

¢
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(3) After the outside conmtour was cut, the blade blank
and proflle bleck were turned over and the inside contour
fermed in a manner similar %o that de%orlbed in step (2)
above.

(4) The" partially completed blade was then taken out of
the milling machine. The leading edge and trallnng edge
- contours were not cut devring steps %2 )and (3) (see ,
step (7) )}« The blade was taken and placed tip end down
~dn a jig installed on the tadble of a unuversal horiZonwe
ﬁﬁ.mmllnng machine  /Los sketen, poas 217 The root end
wag cut by the twoe fixed cutters. The traverse table,
on which the blade jig was attached, moved under the two
Pixed cutters carrying the reobt end of the blade hetween
the rotating cutters and thus forued the root profile.
The height of the table cowld be adjusted te compensate
for the different blade lengths of +he various compresgsor
stages [ sesten. ceee 91 4| 50X1-HUM

|
_the impertant detaila(mfgthﬁgnrgﬂﬁﬂﬁ
‘used fo form the reot profile are ashown.

gﬁ) After this step, the blade was placed in a die  S0X1-HUM
inner side dewn), fasbened, and moved under a cutting

wheel which milled out a groove along the length of the

blade root (an identical groove was cut into the

compreagor wheel rpim snd a pia driven *m to attach the

blade to the wheel) [ese sksteb, pegs 22

',(6} The blade was removed from the jig and the @xcess
tip stock was removed by grinding.

(7) The leading edge and trailing edge was filed %o
~ghape and gmoothed with emery paperw This operatl on
only took thres ar tour minutes and was faster than tryo
ing to machlne ¥he edges.

58) The outside snd inside radll were rounded off ' .
junction of root to blade)a | |50X1-HUM

¢e Checking and Inspeetion @f'ﬂmmpresmor Rotor Blades

. The finished blades were not polished since it was .
found that no improvement in performance resulted from the
polished blades. The control and inspectl on precedures
used in the fabrication of the finished compressor rotor
blades were as follows:

(1} A profile template was uged to check the tip
profile fmr aceuracy.

(2) The @var—all length of the blade was measured.
(3) Tach blade was welghed. |
' 50X1-HUM

SECRET
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oompresaer assemb ys

‘  ing at high spee&.

SECRET
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Compresser Section Balancing Procedure

The fellowing proeednre_was performed when balaneing the

(1)  The compresservahaft was balanced while it was rotat—

-(8) ‘Rotor wheels (m@nna blades) were checked and out of

'-.balanee points. noted. No correctiens were made in this

(45 kgﬁ&m tensile strength) and welded to the compressor S0X1-HUM

©(4) . A11 14 compre
~-the shaft and the wh

‘stepe
i_biadeé;were'individually checked

(3). Rotor wheels
and balanced. :

r.rotar stages were installed en
« aasembly was statically balanned

and run,.
'Fabrieation of compressmr Stator Blades

The stator blades were rolled out ef 1l-mm gheet st@ck

cage,. - This type of blade was unsatisfactory due to excessive

vibratien cracks, | EE

Lo

- fhe turbine rotor was machined from a forged blank,

Mnchined Turbine Roter

Forged Turbine Rotor Blades

Until September 1950, the following steps were

nvelved in fabrieating the turbine rotar blade [Eee
FMN‘%ﬂn-

(1) The rough blade blanks [Eeund stock as shown

- bg .y shighipage 23 /08 received in the forge
op were pleced into an- oven by a worker and

heated to approximately 600°-700° C.|

S | | '
b G ‘ : 50X1-HUM
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(2) & second worker, who was at a forging hammer,
received the heated blade s tock and placed it onm the
dle, whereupon the firgt forging operation was performed.
The - compresged air hammers operated at eight atmospheres
pressure. The method of forming these blades was a bit
pnusual. The worker at the alr hammer icke d the rough
‘blade stock /See Step 1, skefch on page 23/ by the root
end with a pair of tonmgs. The s tock was placed on the
‘die, Jiggled a bit to make it fit; then the tongs were
_ withdrawn sund the hammer released to form the first
forging operatlon.

(3) A specific number of blades were put through this
- initial forging operation, then the die was changed .
and the second step was compls ted, For example, if
o the order ealled Ffor 100 blades, 100 pieces of Dblade
L . stock would be heated and run through the first forgs
- ing operation (after each forging operation the blade
would bereturned to the oven for heating) and then a
gecond die would be placed under the hammer. The '
heated blades would be taken out of the oven and put
through the second forging operation. The heated
blade /See Step 2, srten o p.23/ was gripped by the
root emd with tongs and inserted into a second die.
The tongs were withdrawn and the hammer dro ped to
“Porm the blade root (in a rectangular shape? and
algo refine the blade profile. I# all Forgimgopera=
tions the root end of The blade was pointed toward
. the epsrator. ~

g

(4) %These bladse were then put into the oven,
heated to temperature, withdrawn from the oven,and
inserted into a dle %ﬁee Steps 2 and 3, sketeh op page
- 23 7/, This was the final forging operation and it
refined the blade profile and rool appearance.

(5) These blades were then teken %o & short peen-
ing depariment, At Lirst the bladeées were wand blasted
after Btep 4 /see wkateh, page 23 M/Bﬂt in° 1950 this -
gave way te shot peening. Fach individusl blade was
- held With a pair of tongs im an inclosed box thet had
. an air gud mounbted in the silde, The compressed alr
~gun ( 5 atm, operating pressure) was filled with
ghot /See sketeb, pege 23/ The operator, holding the
blade with tongs in one hand, operated the alr gun
with his other hand. All blades were shot peened.

" 50X1-HUM

- (6) These blades, alter ghot peening, were then

returned te the shop and the sxcess tip stock was
eut off and the fir free root formed by a vertical
milling machine. =

- BECRET

50X1-HUM

Sanitized Copy Approved for Release 2010/11/05 : CIA-RDP80-00810A001100820008-1



Sanitized Copy Approved for Release 2010/11/05 : CIA-RDP80-00810A001100820008-1 HUM

T

(7)  The complete blade was then ground by an emery

wheel (a_fivewtimeSwsize pattern was followed for all
" steps)s The grimding procedure perfected by Dr.BREDENDIK
was performed as follows: : : .

- (a) The outside profile of the blade was ground to
finigh (im 8teps "a" thru "dY, the blade was
attached to a traverse table which moved under s
- stationary grinding wheel). :

(b)Y The inﬂid@"pr@file.was ground to shape.

~(e) The outside radius at the Jmeture of the blade
and root was ground,

’ '(d)"The insid e radius of the Juncture was then ground
%o shape, RN

(e) The blade was removed and inserted into a jig

in the vertical posit on (root end down) and & grind-

ing wheel was moved vertlieally up and down the lead-
ing edge radius of the blade, griunding it to shape.

{£)  The trailing cdge was ground in the same manner
ad bhe leading edge. The blade was not hand%polished. ‘

(8) The finished blade was them welghed and checked for
tolerance. Template gauges were used to check the profile.
The ingide and outwide profile of the blade were checked
at three slations, necegsitating Five separate gauges
(two for the inside preflle, two for the outsile profile,
and one gauge which checked the inside and outside profile
- slmulteneously ab the tip séction) /see Mmméhypawfﬁké7o
The tip prefile stetion wam checked by imserting the blade
- tip Into & gauge Wloek which had the profile cut into it ‘
$0 the correct depth. The grinding procedure was so '
. ascurate that rejects were very few (percemtage unknown).

(9) The fir tree root was checked (for cerrect fitting)
by sliding it in end out of & milled root pattern in a

rotor wheel.. o o : «

, 90X1-HUM

(10) A number was el

h. ZPurbine Hotor Balencing Procedure

Purbine rotor balsnce was effected by interchanging blades
of different weights where neseded.

SECRET
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i, Combustion Chamber Assembly

The combustion chamber flame tubes were fabricated of
rolled sheet metal (seam welded once). 50X1-HUM

=t Nenfaoturing Nethods

gﬁ w0rk_on the 028 until the
Innkers and BEW groups merged).
Ze¥0d No. 2 on the BMW 028,

el wag delivered to the laboratory,
tached to the containers. These
,fepifieationxmrittan on them. Since
engine testing 50X1-HUM

| [77hils laboratory
there were impurities i
~tolérances were not cox
specification, it was no

test was necessary beesuse occasionally
fuel (and at times the specified .
~If the fuel did not meet the
epted, '

gted [TOCT XXXX - XX | 50X1-HUM
The trenslation of this number was
ag Tollows: : - 50X1-HUM

. f{i)A;f@GT ~  |not know what.this sizmified
‘ | 50X1-HUM

- (2) XXXX - a oatalog mumber (4 digits) givem to the
- fuel by a Minisiry in Moscow, : '

fue’

umbers of the specifieation de-

o ﬁébifioation was passed. 50X1-HUM
i he Soviets do use the designa~ -
4,

ng were sent by the Germans (at A
i the Aviation Industry. If ascepted, it
00T XXXX - XX ) so that it

. the stocks.

“testing was a kerosene type.
nown ebout the fuel:

Ber
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(1) Type = kerosene. No color.
(2) Specific gravity - 0.83

(3) H, =10400 K Cal/kg (H, designated the LAV of the fuel

, ~ the "u" stood for the German word "unter", meaning

(4) " Hp - 10800 K €al/kg (Ho designated the HHV of the
0 fuel - the Mo steed for the German word "ober®,
" meaning higher). ‘ g

LUBRICARTS o

5. A 70~30 mixﬁﬁré‘af,oilvkerosemé was used with success a8 a 50X1-HUM
lubricent for the 022 (70% ©il). Hydraulic oll used was of an
‘0ld Germen type [§alled “Fahrwerklsyindel 0il gruen”

‘Ijjzas_maen_enlﬁledj_(l s . als0 w

,MATERIAzs_ IR - B 50X1-HUM

6o Turbine*refor,wheels were made grom a steel alloy designated
XMN (tensile strength 120 kg/mm=). Parbine rotor blades were
fabriecated from an alloy desgignated PU-41T. |

N , The chart /see aketeh, page 27 /7 Was [reparsa -
by the plant thet manufacture 2the turbine blade %ateriala It
showed tensile strength (kg/mm*) vs temperature ( @)»2

atreny 1 i

" {he first stage turbine imlet 0% UM
allowable temperature was 840 C | ¥
‘this temperature wes not excecded as the gaterial could mo
purvive). This figure of & kg/mm¢ at 860° C was the speeifi-
cation by the plant manufacturing the blade materisl. How-
ever, in their test caleuwlationg it was Tound that the tgnsile
strength of the material atb 860° ¢ actwally was 10 kg/mm~ -
Combustion eans were made from a materiel that had a tensile
strength of 50 kg/mm2; Compresser rotor wheels were gom— .
structéd of an alley that had a tensile strength of 90,kg/mm .

‘ZEST EQUIPNENT AT ZAVOD N0, 2 - 50X1-HUM

T (ﬂhgnagmungﬁﬂg test cells at Zavod No.2 | E

a;' Test Standv#l - uéed for testing turbojets (BMW-003 and
JUMO-004), Maximum tegt capabilities mot known. -

b, “Test Stand #2 = used for testing the 012 end later  50X1-HUM
modified to test the_®22 withvpropeller. '

. -Test Stand #3 m"w@ummmmmmmj ‘

for testing the 022, #3

gince most of my work was in this Stand. -

d. Test Stand #4 - used f@r'proweller testing only and slso
for some engine motaring tests (an elecyric motor of unknown
eapaclty was used for-g%gﬂﬁgtoring tests of the 0229_»

Sanitized Copy Approved for Release 2010/11/05 : CIA-RDP80-00810A001100820008-1



Sanitized Copy Approved for Release 2010/1 1/05 : CIA-RDP80-00810A001100820008-1 HUM

Ll

8, Test Stand #5 ~ A temporary turboprop engine test stand
which was under construction when I left in October 1950.
Test limitations unknown,

8. 50X1-HUM

| some of the details of the test setup are
dacking, The information that is reported can be considered reli-
able. (the test setup for test stand #3 was 50X1-HUM
installed on three different platforms; that iz, the engine on one
stand; the water brake on another, and the pendulun motor on a
third, and not all on one eontinuous platform |

The 022 was

atvached at three points {one furbine casing point and two points
on the front compressor case) to a floating platform constructed
of channel steel /see sketch, p. 26/, This platform travels
within the rigid test platform. The fore and aft movement of the
engine (thrust) is picked up at the rear attachment point by a
linkage and oil oylinder arrangement, which transmits the forse to
a seale which had a dial reading of 0-6 atmospheres (kg/em?).

50X1-HUM

9+ In order to register the torque measurement, an oil cylinder pick- 50X1-HUM
up transmitted the movements %o a scale which had a dial reading -
range of 0-20 atm (kg/em?). The torgue wa un of
brake casing.

Tﬁg When the 022 was run on the early motering tests, with-
bat weter brake attached, the horsepower had been measured by a

linkage and oil eylinder arrangement which measured the torque of

the engine. The brake arm was 716.2 mm from the engine center ‘
line.  The scale of the weighing device had a range of 0-20 atm

(,kg/cmz). Later, when the eell was modified for use with the water

brake, the torque was measured using the water brake absorptioh

technique. :

10. The water brake capacity was 9,000 BHP, It operated at 6500 rpm
when the water outlet temperature was 60 C. When testing the 022
with the water brake arrangement the standard reduction gear box
of the 022 was not used. A speclal reduction gear box was employed
to reduce the 7500 rpm of the turbeprop compressor dowa to 6500
rpm for water brake operation., Although the water brake had a
capacity of absorbing 9000 BHP, only 6000 BHP could be measured
with the existing arrangement. This was because of the fact that
the water brake | | X1-HUM
had two rotor wheels, each capable of abserbing 3000 BHP, 50X1-
and provisiens fer a third rotor wheel which could be installed in
the rotor casing when needed, which would also be capable of =k HUM
sorbing 3000 BHP, : S0X1-

11. Test procedure required the calibration of the thrust and . borque
indicaters before and after each test. This was accomplished by
using dead weights to actuate the oil pressure c¢ylinder to record a
scale reading, Next a calibration curve of kg (weight) vs. kg/cm2
(dial reading) was constructed. This chart was used to correct
the indicated readings taken during the test. In the previous dis-
cussion it was mentioned

SECRET
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w15 ' j 1.

that two small indicators, dial reading in kg/cmz, were used for
thrust and forque meassurement. To convert the readings into:
horsepower, a curve of kg/cm? vs.kg was used (this used the same
scale as the calibration curve), /See sketch,page 27 ',/ Entering .
the curve with the dial reading of kg/cml a figure P (kg) was
arrived at. Then, using the formula, ‘ o

"= {38
w}:‘lvere L - BEP (Pse)

%l:. . efficiency factor for water brake. '
friction, ete, | ‘J
'a factor of 0,69 50X1-HUM

was used,/
P = BScale yeading converted to kg from
chart g/see. sketeh, page 277.

n = Shaft ”rpm, o -

the brake Lorsepower of the turboprop was calculated. The two -
converted readings (thrust and torque) were added together to ehtain
the resultant total BHP of the turboprop. - SOXTHUM

WATER BRAKE ABSORPTION DYNAMOMETER (30,000 HP) PROJECT

A 30,000-horsepower water

o]
‘breke was buillt in 1948 at Zaved Ne. 2 for a faetory in Len~- )
ingrad Ti't was designed and built at  S0X1-HUM
Zavod No.Z, e ven though the ig’ ord of such heavy equip-
ment haeving been bduil%/, there had been an order .
for two more of the seme §ize, ~The rotor cese contained five 50X1-HUM
rotor wheels(each sbsorbed 6000 horgepower) Ffor the absorption:

of power. /The operating rpm or any physical characteristics .
of he ey aMN't W whali 50X1 'HUM
AIR s A“:Q{EOI;_I_}‘SSY IN THE USSR | 50X1-HUM

1% UL (N 5kab3f ¥ 55.58)

[working for over a year
on a reclprocating emgine project at.a factory in Ufa., The

‘éhgine was an 18-cylinder. ble-row radisl of 2800 horse-
power. | the design had'been’_cmml
y ‘it wes taken from a BMW design.
l
- SECRET
| ‘ 50X1-HUM
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| TUMC-00% was in series

production at Ufa at.the end of 1947, The 004 was designated the
RD»25 by the Soviets, |

after the letters meant the mase air flow of the engine, For the
RD-25 this would mean 24 kg/sec¢, For this engine it happens to be
very close to correct; however,|

\RB was the Soviet designm-
tion for Jet engine {which 1s correct), snd insisted that the numbers

KAZAN (N 55-45, E 49-08)

The 012 plans were also reported as having been shipped to Kazen in
the. sutumn of 1948,

KUYBYSHEV/BEZYMYANKA (N 53-12, E 50-09)
Zavod No, 24 was reported as producing Jet engines in 1948,

OMSK (N 55-00, E T3«24)

‘A Pactory in Omsk wes producing the oil pump for the 022,

MOBCOW
Zavod No. 20 furnished the propellers and controls for the o2z,

50X1-HUM

50X1-HUM

& Tactory in Kazan, Zavod No. 16, was proaucing 50X1-HUM
- end of 1947. The 003 was designa.ted the RD-20,

50X1-HUM

.. alreraft dlesel engine proJject at Zavod No. 500 in Moscow.

NOVSIBIRSK (N 55-02, E 82-53)

Activity of the engine factory located here is unknown,
BVERBLOVEK (N 56<50, E 60-38)

Ignition accessories for Jet engines produced here.

TOMSK (N 56-30, E 84.58)

-Aetivity of the engine factory locsted here ig wnknown.

LENINGRAD
Actiyity of the engine factory in Leningred is unknown,

SECRET
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8keteh, page 18: PBteps in the febrication of compressor rotor blade
Sketch, page 19t Cowpressor rotor bladeé proflle cutting machine

Sketch, page 20: Clemping Jig for compressor rotor blade blank

Sketch, page 213! Compressor rotor blade root cutting machine

Sketeh, page 221 Method of millirg compressor rotor blade root attachment
Sketeh, page 23; Steps in turbine rotor blade fabrileation

Sketch, page 24; Gauges used for checking turbine blade tolorances
Bketch, page 25: Turbine rotor blade materiel specification

Sketch, page 26t Water breek test stand #3

Bketch, page 27t Horsepowsr conversion chart

50X1-HUM
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